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(54) Method and system for delivering an application in an interactive television network 

(57) A method is disclosed for dynamically transfer- 
ring an application from a server to a client station in an 
interactive television network. The method begins with 
the step of storing an application engine in the memory 
of the client station. The method further includes the step 
of transmitting a signal from the client station to the 
server. The signal represents a request for an applica- 
tion. The method also includes the steps of downloading 
an application segment from the server to the client sta- 
tion and storing the application segment in the memory 
of the client station. Finally, the method includes the step 
of executing the control logic of the application segment. 
An apparatus is also disclosed for implementing the 
method. 
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Description 
Technical Field 

This invention relates generally to methods and sys- 
tems for transmitting information over an interactive tel- 
evision network. In particular, this invention relates to 
methods and systems for dynamically transferring an 
application from a server to a client in an interactive tel- 
evision network. 

Background Art 

Client-Server architectures have been successfully 
utilized in computer networks for many years. Recently, 
such architectures have been applied to cable television 
networks. 

Using this architecture, the client station and the 
server of a client-server cable network must communi- 
cate with each other. Traditionally, this was accom- 
plished, on the client side, using software which 
permanently resides in the memory of the client station. 
Such software includes a complete application as well 
as the underlying primitive input and output routines. 
This traditional approach results in a number of short- 
comings, including: 

Maintaining the application on the client station 
retires an interruption of service; 
The application on the client station consumes lim- 
ited and valuable station resources; 
The user is limited to execution of only the applica- 
tion residing on the client station; and 
The application on the client station is in a format 
which can only be executed by the specific type of 
client station. 

Disclosure Of The Invention 

In view of the prior art, a need exists for an improved 
method and system for delivering an application to a cli- 
ent station in an interactive television network. More par- 
ticularly, the improved method and system must 
overcome the shortcomings of the prior art. 

The present invention described and disclosed 
herein comprises a method and system for delivering an 
application to a client station in an interactive television 
network. 

It is an object of the present invention to promote 
efficient use of client station resources by storing a com- 
pact application engine at the client station which 
requests and controls the delivery of segments of an 
application to the client station from the server. 

It is another object of the present invention to provide 
a method and system for delivering segments of an 
updated application to a client station without interrupt- 
ing service. 



It is yet another object of the present invention to pro- 
vide a method and system for delivering segments of 
multiple applications to a client station. 

In carrying out the above objects and other objects 

s of the present invention, a method is provided for deliv- 
ering an application segment of a first application from 
the server to the client. The method is for use in an inter- 
active television network which includes a server and at 
least one client station. Each client station includes a 

10 processor, a memory and an input device, such as an 
infra-red remote controller. 

The method begins with the step of storing an appli- 
cation engine in the memory of the client station. The 
method also includes the step of transmitting a signal 

75 from the client station to the server representing a 
request for the application segment. The request is pref- 
erably generated by a user using the input device. 

The method continues with the step of down-loading 
the application segment from the server to the client sta- 

20 tion. The application segment includes high-level control 
logic compatible with the application engine stored at the 
client station. The application segment is then stored in 
the memory of the client station. Finally, the method 
includes the step of executing the control logic of the 

25 application segment 

In further carrying out the above objects and other 
objects of the present invention, a system is also pro- 
vided for carrying out the steps of the above described 
method. 

30 The objects, features and advantages of the present 
invention are readily apparent from the detailed descrip- 
tion of the best mode for carrying out the invention when 
taken in connection with the accompanying drawings. 

35 Brief Description Of The Drawings 

A more complete appreciation of the invention and 
many of the attendant advantages thereof may be readily 
obtained by reference to the following detailed descrip- 
40 tion when considered with the accompanying drawings 
in which reference characters indicate corresponding 
parts in all of the views, wherein: 

FIGURE 1 is a schematic block diagram of the envi- 
45 ronment in which the present invention is used; 

FIGURE 2 is a schematic block diagram illustrating 
the contents of the memory of the client station 
according to the prior art; 

50 

FIGURE 3a is a first schematic block diagram illus- 
trating the contents of the memory of the client sta- 
tion prior to loading an application segment 
according to the present invention; 

55 

FIGURE 3b is a second schematic block diagram 
illustrating the contents of the memory of the client 
station after loading an application segment accord- 
ing to the present invention; 
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FIGURE 4 is a block diagram illustrating the set top 
control logic components of the client station ol the 
present invention; 

FIGURE 5 is a block diagram illustrating the control 
logic components of the server of the present inven- 
tion. 

Best Modes For Carrying Out The Invention 

Referring now to the drawings, Figure 1 is a sche- 
matic block diagram illustrating an interactive television 
("ITV") system for use with the present invention. The 
system includes an ITV server 1 10 for use with an ITV 
network 112. ITV server 110 is connected through ITV 
network 1 1 2 with client station 1 1 4. 

In a first embodiment of the present invention, ITV 
server 110 is an SGI challenge series network server. 
The preferred client station of the first embodiment 
includes a Time-Warner full service network Home Com- 
munications Terminal 116. Time Warner Terminal 116 
employs a MIPS R4000 chip running at 80-100 Mhz and 
incorporates Silicon Graphics Indigo Workstation com- 
ponents. 

In a second embodiment of the present invention, 
ITV server 110 is a DEC Interactive Application Server 
("IAS"). The preferred client station of the second 
embodiment includes a 3DO set top terminal 1 16. 3DO 
Terminal 1 1 6 employs a proprietary 3DO chip set. 

In both the first and second embodiments, client sta- 
tion 114 also includes a television or monitor 118. Termi- 
nal 116 is designed to receive digital full-motion video, 
animation, graphics and audio data. Terminal 1 1 6 is fur- 
ther designed to convert this digital information into an 
analog signal for transmission to monitor 1 18. To provide 
the highest resolution, a video monitor is preferred, but 
a standard television is acceptable. 

Client station 114 further includes an input device 
120. Preferably input device 120 is an infrared remote 
control including a number of alpha-numeric keys. Alter- 
natively, input device 120 could be an infrared mouse. 

As those skilled in the art will recognize, the system 
of Figure 1 is an interactive television network employing 
a client-server architecture. ITV server 110 provides 
mass storage and services to client station 114. Control 
logic resides at both server 1 10 and client station 1 14 to 
support the client-server architecture. 

Referring now to Figure 2, there is a block diagram 
illustrating the contents of the memory of client station 
114 according to the prior art. In the prior art system, 
client station 1 14 is interfaced to server 110. This inter- 
face may be facilitated by a network (not shown in Figure 
2). Further, client station 1 14 is operated by user 210. 

According to the prior art. the memory of client sta- 
tion 114 includes an operating system and a complete 
ITV application. The application of client station 114 
includes basic routines for handling input from and out- 
put to server 110. The application of client station 114 
further includes machine executable control logic for 
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controlling the user interface and performing functions 
specified by the user. 

Figure 3a illustrates a system according to the 
present invention. Like the prior art systems, client sta- 

s tion 1 1 4 is interfaced to server 1 1 0 , and client station 1 1 4 
is operated by user 210. 

According to the present invention, the memory of 
client station 114 initially includes an operating system 
and an ITV application engine. Like the prior art. the 

10 operating system of client station 1 14 includes basic rou- 
tines for handling input from and output to server 110. 

The application engine of client station 114 is 
responsible for basic user interface as well as requesting 
and loading segments of the application which provide 

15 high level logic to accomplish functions specified by the 
user. Figure 3b illustrates the memory of the system of 
the present invention after the application segment has 
been downloaded from server 1 10 to client station 114. 
Using the application engine of the present invention 

20 allows the interactive television applications to be 
updated and maintained without interrupting the service 
to the client station 1 14. Because complete applications 
were resident in the prior art client stations, service to 
the client station was interrupted any time application 

25 maintenance was required. The present invention avoids 
this problem by storing the complete application at server 
1 10 and delivering it in segments upon request to client 
station 114. 

Further, the application engine of the present inven- 
30 tion allows multiple applications to be executed at the 
same client station. Because the prior art client stations 
include a single complete application, the user was lim- 
ited to the functionality of that resident application. The 
present invention, however, provides the user the facility 
35 to use a first application for certain features and a second 
application for other features. Further, because a 
requested application can be loaded in segments 
instead of its entirety, the application engine of the 
present invention can support multiple applications dur- 
40 ing a single session. A user, for example, may request 
two applications and switch back and forth between them 
at will. 

Referring now to Figure 4, there is a block diagram 
illustrating the control logic components of set top termi- 
45 nal 116. As illustrated, the control logic includes four 
major components: network interface 410, rule/event 
processor 412, video interface 414 and audio interface 
416. 

Network interface 410 is responsible for receiving 
so and transmitting data over ITV network 112. Network 
interface 410 controls and manages the flow of audio, 
video and other data to and from client station 114. This 
component communicates with rule/event processor 41 2 
through event messages such as beginning of data 
55 packet and data request messages. 

Rule/event processor 412 is the control logic com- 
ponent which processes and manages events generated 
by the user or other component of the network. Examples 
of events handled by rule/event processor 412 include a 
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remote control keystroke and receipt of a video clip from 
server 1 1 0. 

Video interface 414 is responsible for processing 
and assembling the video data received through network 
interface 41 0 for presentation to the user. The processing 
performed by video interface 414, for example, might be 
as rudimentary as forwarding a continuous stream of dig- 
itized video to monitor 118, or as complex as clipping, 
assembling and delivering several video images to mon- 
itor 118. 

Similarly, audio interface 418 is responsible for 
processing and assembling the audio data received 
through network interlace 410 for presentation to the 
user. The processing performed by audio interface 414, 
for example, include forwarding a continuous stream of 
digitized audio to monitor 118, presenting memory-resi- 
dent digitized sound bites based on messages received 
from rule/event processor 41 2 and modifying, combining 
and delivering several audio components to monitor 118. 

Network interface 410, video interlace 414 and 
audio interface 416 include primitive input/output rou- 
tines used by typical interactive television applications. 
Rule/event processor 41 2 includes not only primitive rou- 
tines used in event processing, but also rules, in the form 
of an application segment loaded from server 110. 

The application segment is written in a high-level 
language which is interpreted by rule/event processor 
412. By providing the application segment in a high-level 
language, the present invention supports device inde- 
pendence. In other words, any set-top terminal which 
includes an application engine compatible with the 
present invention can execute the application segment 
regardless of the set-top terminal manufacturer. 

Referring now to Figure 5, there is a block diagram 
illustrating the control logic components of server com- 
puter 110. As illustrated, the control logic includes four 
major components: scheduler 510, session manager 
512, data transfer 514 and database processes 516. 

Scheduler 510 is responsible for monitoring the 
processes of server 110 to ensure proper servicing of 
requests from client station 112. In the event a process 
is interrupted, scheduler 510 is responsible for diagnos- 
ing the problem and restarting the process. 

Session manager 51 2 is the control logic component 
which manages connections and disconnections of cli- 
ent station 114. Session manager 51 2 monitors sessions 
to identify new connections and initializes a new session 
upon identifying a new connection. This component also 
reports server shut-downs to connected client stations. 
Session manager 512 further accumulates statistics 
such as keystroke and timestamp information for tracking 
client station usage and for billing. 

Using the statistical information accumulated by 
session manager 512, the present invention can employ 
an anticipatory sequencer to enhance efficiency and 
lower response time. Using the statistics accumulated by 
session manager 512, scheduler 510 can perform 
prefetch operations prior to an actual request. For exam- 
pie, scheduler 510 request database information 



required for a feature which is likely to be requested by 
the user. Although it is preferable to store the statistics 
at server 110, similar statistics could be stored at client 
station 1 14 for similar purposes. 

5 Data transfer component 514 is responsible for 

processing and delivering requested audio and video 
data to client station 114. Data transfer component 51 4 
is further responsible for communicating with video inter- 
face 414 and audio interface 41 6 via messages transmit- 

10 ted using ITV network 1 12 and network interface 41 0. 

Database processes component 516 is responsible 
for processing database requests received from client 
stations over ITV network 112. Database processes 
component 516 controls data on local database 518 and 

75 external database 520. The data stored on databases 
518 and 520 is typically digitized audio and video data, 
but could include other types of data which may be 
requested by client station 114 such as statistical infor- 
mation or application data. 

20 While the best mode for carrying out the invention 
has been described in detail, those familiar with the art 
to which this invention relates will recognize various 
alternative designs and embodiments for practicing the 
invention as defined by the following claims. 

25 

Claims 

1 . In a interactive television network including a server 
station and a client station, the client station includ- 

30 ing a processor, a memory and an input device, a 
method for delivering a application segment from the 
server station to the client station, the method com- 
prising: 

storing a application engine in the memory of 
35 the client station; 

transmitting a signal from the client station to 
the server station representing a request for a first 
application segment of a first application; 

downloading the first application segment 
40 from the server station to the client station; 

storing the first application segment in the 
memory of the client station; and 

executing the first application segment on the 
client station. 

45 

2. The method of claim 1 further including the steps of: 

transmitting a signal from the client station to 
the server station representing a request for a appli- 
cation asset; 

so downloading the application asset from the 

server station to the client station; and 

storing the application asset in the memory 
of the client station. 

55 3. The method of claim 1 further including the steps of: 
transmitting a signal from the client station to 
the server station representing a request for appli- 
cation data; 

downloading the application data from the 
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server station to the client station; and 
storing the application data in the memory of the cli- 
ent station. 

4. The method of claim 1 wherein the application 5 
engine tracks the usage of the first application. 

5. The method of claim 1 wherein the application 
engine anticipates requirements of the first applica- 
tion using statistical analysis. w 

6. The method of claim 1 further including the steps of: 

transmitting a signal from the client station to 
the server station representing a request for a sec- 
ond application segment of a second application; is 

downloading the second application segment 
from the server station to the client station; 

storing the second application segment in the 
memory of the client station; and 

executing the second application segment on 20 
the client station. 



7. The method of claim 6 further including the steps of: 

receiving a signal indicating a user request to 
switch between the first and the second applica- 25 
tions; 

suspending execution of the second applica- 
tion segment; and 

executing the first application segment. 

30 

8. A client station for use in a interactive television net- 
work including a server, the client station including 
a processor, a memory, a input device, and control 
logic for receiving and executing a application seg- 
ment from the server, the control logic performing 35 
the steps of: 

storing a application engine in the memory of 
the client station; transmitting a signal from the client 
station to the server station representing a request 
for a first application segment of a first application; 40 

downloading the first application segment 
from the server station to the client station; 

storing the first application segment in the 
memory of the client station; and 

executing the first application segment on the 45 
client station. 
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(54) Method and system for delivering an application in an interactive television network 



(57) A method is disclosed for dynamically transfer- 
ring an application from a server to a client station in an 
interactive television network. The method begins with 
the step of storing an application engine in the memory 
of the client station. The method further includes the 
step of transmitting a signal from the client station to the 
server. The signal represents a request for an applica- 
tion. The method also includes the steps of download- 
ing an application segment from the server to the client 
station and storing the application segment in the mem- 
ory of the client station. Finally the method includes the 
step of executing the control logic of the application seg- 
ment. An apparatus is also disclosed for implementing 
the method. 
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